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present inland (4), but a cool change is expected on the west and 
southwest coast (d), which mill gradually extend throughout (4). 

The figures (1) and (2) are very seldom usecl, and then nuly 
as above, to indicate just a bare possibility. The figure (3) is 
occasionally employed for the main forecast, but the general 
practise is to use either (4) or ( 5 )  for the principal weather 
feature whenever possible, and this has been found 1~ractic~able 
on most days. Whenever there is any serious doubt the figure 
(3) is used. 

We aish to estab- 
lish the utmost confidence in predictions followed by tliis 
figure and are therefore inclined to be rather conservative in 
its use. It has, however, been found possible to issue 6% 
such confident predictions for the two principal districts during 
the year. and of these 675 were justified by subsequent events. 

As our weather comes inainly from the westwarcl, wliere 
there are no observing stations, the period for which tlie pre- 
diction is issued is limited to 91 hours. 

Two forecastma are issued daily (escept Saturclay ancl Sun- 
day) for the Southwest and Goldfields districts, and tlie fol- 
lowing shows the success or otherwise of the new systeiii. 

Great care is taken as to the figure ( 5 ) .  
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NOTE BY PROF. E. B. GARRIOTT. 

For the limited areas c*o\erecl by our forecasts by States 
this scheme mould lie iinlxtcticable, (1) for telegraphing our 
forecasts, owing in part to the great nuinber of wor(1s ancl con- 
sequent expense that would be involved in traumiitting thein; 
(2) for forecast cards, that woiilcl not contain them; (3) for 
maps, that have not sufficient space to print theiii; (4) for the 
reason that the bewildering coniplication of uucertainties i t  in- 
volves would confuse even the patient interpolator; and ( 5 )  
because our public insist upon having our forecaqts expressed 
concisely and in unequivocal terms. For general forecasts, 
that apply to the country as a whole, our present voc.almlary 
can, if properly employed, be macle to cover a11 necessary 
modifications. 

THE RELATION OF FORESTS TO RAINFALL.’ 
By the late 11’. F. HUBBARD 

[( oinmnnicatrd h j  Mr. I.eo H.sui lworth.  Chiefdbf the Divisi<Dii a b f  D ~ ~ ~ ~ l r o l ~ ~ ~ ~ . ]  

The relation between forests and rainfall is very complex. 
It is claimed that the presence or absence of forests may in- 
crease or diminish precipitation to some estent, especially in 
semiarid regions. 

On the other hand, forests are dependent upon nioisture, 
and, other things being equal, the densest forests are found 
in regions of greatest rainfall. It is not the total precipita- 
tion of the year that favors vegetation (field crops as well as 
forests), but the amount that falls during the growing season. 
Thus a locality may have thirty-five inches of rain nnnually, but 

1 This paper consists essentially of a large vhart of California, shew- 
ing in detail the distribution of rain and foiests in that State. The cliart 
and accompanying test were prepared by the late Wiliiam F. Hubbitrd, 
of tha Bureau of Forestry, for exhibition at the Lewis and C’lark Espnbi- 
tion held at Portland, Oreg., in 190% Unfortunately &Ir. Hubbat d was 
drowned on July 17, and the test must, therefnre, be published with- 
out his final revision. The chart represents the work of a very eiithuhi- 
astic student, and we regret that, owing to the liiuitatioii of our bpilce, 
we are unable to publish the whole oP the chart, which is  based upon all 
available reliable data, and affords a basis for many generalizations that 
the author would doubtless have elaborated had his life been spared. 

~~~ ~ ~~~~~ ~ 
~~~~~~ ~ 

if  most of i t  falls in heavy showers or during the winter, some 
trees and crops will flourish less than where an annual average 
of but twenty inches is made up largely of moderate spring and 
summer rains. Trees are more dependent upon uniformity in 
the rainfall than the field crops, for if a severe drought comes 
but once in five years the trees may be killed. It is also true 
that a crop of grain may be destroyed by the drought, but that 
is a loss of only one season’s growth whereas in the case of the 
trees it is a loss of the growth of many years. In  general it is 
found that a region having less tliitn fifteen inches of rain during 
the s i r  growing months, April-September, does not support 
flnurishiiig forests; trees may grow along the streams and where 
the! are cultivated, but the real forest mill be ahsent. 

As raiiifnll determines the presence or absence of forests, so 
the coutiguration of  the laud ancl its relation to water bodies 
aiid cvustaut winds tleterinine tlie rainfall. These relations 
nucl their effects can be traced in all forest regions of the 
Unitecl States. but they are so clew in the nestern half of the 
country thatt that section inay be taken as a type. I t  should 
be reineln1)erecl that moisture is carried in the atmosphere, 
and that when xu air current is forced to rise, as when i t  meets 
a mountain range, the air espauds, is cooled, and precipitates 
its moisture first its cloud and then as rain. When a current 
clescends, a3 from the crest of a niountain, the process is re- 
x ersecl; that is, the air is compressed, warmed, ancl made reten- 
tive of moisture or even capa1)le of ttbsorbing inore mater from 
:my availalde source. The western coast line of the United 
States includes a great curve with the crown of the arc at Cape 
IIenclncinn. The rain bearing minds are the west or north- 
west winter winds. They are also inuch more constant over 
the nortliern half of the coast line than over the lower or south- 
ern half, since the latter falls within the region of subtropical 
calms. All these conditions coiuhine to determine the charac- 
ter of  the forests throughout the West aucl explain why they 
are dense on the Pacific coast. auil on the western slopes of the 
Sierras and the Rocky Nonntains, and why they dwindle on 
the eastern slopes and fail entirely on the plains. 

The accompanying niap ancl profile of California illustrate 
this subject very thoroughly, because every feature of forest 
distrilmtion is to be found within this State. The westerly 
winds striking the Coast Range have their moisture condensed 
as fog in suminer and rain or snow in winter; here are the 
heavy redwood forests. Passing the summit of this range the 
\\inch descend and become drier and drier, finally reaching 
the great interior valley where no trees grow. Then mount- 
ing the western slope of the Sierras the winds expand a d  
cool a i d  rain falls. The increase of moisture is iiiarkeil by 
the trausition from chaparral to open pine forests, then to 
denser forests of fir, spruce, sugar pine, and the great 
sequoia. The upper timber line is a t  about 10,000 feet; for 
various reasons no trees grow on the higher summits, but not 
because of deficient moisture. Passing the summits, the 
winds again descend to the plains, but they have lost so much 
of their moisture’ in crossing two mountain ranges that on the 

f The air does not lose much moisture in coming over the California 
mountains, probably not one per cent; l ~ u t  it does lose many per cent in 
relative humidity. 

Fr~nii another point of view, however, one may say that, on the mind- 
wart1 side of our Coast and Sierras ranges, there are more clouds than 
on the leeward +le, consequently the soil and roots do not become 80 
hot at iniiltlay. ani1 espwially does foggy weather keep them cool; 
this voolnew IS quite as important to the growth of a forest as high 
relative l ~ u m i d i t ~  or ahuiitlance of rain. I n  fact if  one follows along the 
cnuise of any one of the  belt6 of forest growth he will find it running 
over various elevations atid rainfall area9 in such a way as  to show that 
these two are not alone the contiolling factors. 

It would increase the value of suchcharts of the distribution of forests 
if  minething could he added as to the species of trees characteristic of 
the forests. It  seenis hardly sufficient to say that a dense forest pre- 
vails in a certain rainfall region, but a light forest in another rainfall 
region. Is not the species of tree as important as the density of the 
forest ?- EDITOR. 

- ~~ 
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eastern slopes forests flourish for only a short distance below 
the 10,000-foot timber line. Then conies chaparral, and finally 
the desert. The latter extends far beyond the borders of Cal- 
ifornia to the outlying ranges of the Rockies. 

Thus topography and winds are the controlling factors in 
the distribution of forests. They make most of the PaLcific 
coast a region of winter rains and summer droughts, and, 
away from the coast, limit the forests to the higher altitudes. 
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Mr. John W. Dulles, President of the Insurance Company 
of the State of Pennsylvania, which was founded in 1794, 
states that the company has what appears to be a continuous 
and admirable record of the temperature, wind, and weather 
at Philadelphia, kept up for over 50 years, heginning with 
May, 1806. The following talde is sent by Mr. Dulles as a 
sample page. Without having any further detailed infor- 
mation about this record, we need only call attention to the 
fact that whenever such records have been published in full, 
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with appropriate notes and discussion, they have been recog- 
nized as important contributions to our knowledge of local 
climatology, and hare often heen made the basis of further 
studies relative to insurance, crops, hygiene, and other prac- 
tical matters. The local climatology is a matter that interests 
respective cities and States, and there is no propriety in the 
idea that the Feclerd Government or t,he general Weather 
Bureau should unclertake publications that have mostly a 
local interest. Two famous records of this kind were pub- 
lished by the Smithsonian Institution in order to show how 
such work sliould be done. Possibly some great work of the 
kind may be encouraged by the Carnegie Institution, but we 
ought tnore properly to look to the wealthy men of Philadel- 
phia to support its own local scientific institutions, such as the 
famous American Philosophical Society, founded by Benjamin 
Franklin in 1744. This society has always shown a great 
interest in meteorology, and should be honored by the gift of 
funds for publishing and discussing such a fine, long series 
of records as that which is nom locked up in the archives of 
the insurance coinpany. 
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REUENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 

H. H. KIMBALL. Lihrarian. 
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Rrmarks. 

Sharp frost. 

Last night rained a littel and f r < w  this wuruen, which rendered walken 
Frost. 

estretuely dangeruua. 

Frosty. 

*erere fro4 this dav. 
La<t uight betweed 10 and 12 it blew a stiff galle from the U' the air 

w r y  I lear and colil; this murning the rixer shut, lint opened"agt.u in 
the aftrrniwn. 

Severe frost, with the navigation nf the rirer shut. 

Thaw. 

This day very wet, afternoon very foggy and dense. 

Biot, [Jean Baptiste]. 
Recherches sur les r6fractions estraordinaires q u i  ont lieu pres de 

l'horizon. 268 pp. 40. Paris. 1810. 
The following titles have been selected from among the books 

recently received, as representing those most likely to be useful Pear Book. No. 4. 1905. 4O. JVasl1ingtoll. 1905. 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to c o s ~ ~ ~ ~ ~ d i ~ ~ s t ~ ~ ~ ~ ~ i ~ ~ ~ o ~ ~ ~ o ~ ~ ~ ~ ~  Nt?;nal, 
officials and employees who make application for them. hales .  Tomo IS. 1896. fo. Sail ,Jose. 1896. 
American Association for the Advancement of Science. 

Carnegie Institution of Washington. 

Clayden, Arthur W[illiam]. 

Gtockel, A[lbert]. 
Proceedings of the fifty-fourth meeting, held at Philadelphia, Pa., Das Gewitter. 264 pp. 8O. Kiiln. 1905. 

December 27-31, 1904. 680 pp. 8O. [Washington] 1905. Lausanne. Institut Agricole de Lausanne. 


